The Marine Management Plan for the Shiretoko World Natural Heritage Site, Japan, provides a 26 case study for adaptive marine ecosystem management and co-management of coastal fisheries.
Introduction

45
Adaptive management predicts and monitors changes in the ecosystem and subsequently 46 reviews and adjusts the management and use of natural resources (Walters 1986 ). Such predictions 47 and monitoring are best accompanied by feedback controls, such as the verification of hypotheses 48 based on the results of monitoring in order to review and modify management activities.
49
Marine management in Japan is characterized by a long history of coastal co-management In addition, the management plan details the vast food web structure of the Shiretoko site plans to achieve these numerical goals or to maintain thresholds for indicator species. However, the 
135
We will need to establish clear benchmarks for the catch statistics of major fisheries (C.V.) of these resources were relatively stable, ranged from 100% (common squid) to 27% (kelp).
145
The mean trophic level (MTL) of catch in Shiretoko site was stable throughout 1985-2002.
146
The MTL has slightly increased since 1992 mainly because of increasing catch of salmons. The 147 integrity of marine ecosystem is not characterized by MTL of catch in Shiretoko site.
148
Among 54 taxa, 26 and 38 taxa changed their catch amount more than 100 and 10 folds,
149
respectively. Among resources in (Fig. 4) . When an international movement for the conservation of marine mammals began in 
219
For example, sea lions are often by-catch in bottom-set-net, gillnet, and set-net fisheries of
220
Hokkaido Island. Unfortunately, there have been no reports of sea lion by-catch by these fisheries.
221
According to informal interviews, the total number of by-catch was estimated between 55 and 107, 222 the highest of which (107) was assumed for management purposes. The cull limit was revised based 223 on the inferred number of by-catch from the PBR; thus, the revised cull limit is 120 (227 less 107) peace. In the first step, we share ecological data and knowledge between Japan and Russia.
247
Discussion
248
Scientists played a very important role during the registration process of the Shiretoko
249
World Heritage Site by interpreting the evaluation and criticism of the IUCN to Japanese society.
250
We propose a general procedure for environmental risk management (Rossberg et al., 2006), the 251 key point of which is to devise a scientific procedure using consensus building among stakeholders.
252
The purpose of management depends in part on all involved stakeholders (excluding the scientists).
253
After a consensus concerning the objectives of management is reached, scientists can propose an 254 action plan and numerical targets to achieve these goals.
255
The marine management plan at the Shiretoko site (Ministry of the Environment, the 
